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S10... IMAGE SIGNAL TO BE ENCODED 

22... A/D CONVERSION CIRCUIT 

23... IMAGE REARRANGING CIRCUIT 

25... RECTANGULAR CONVERSION CIRCUIT 

26... QUANTUM CIRCUIT 

54... RATE CONTROL CIRCUIT 

27... REVERSIBLE ENCODING CIRCUIT 

28... BUFFER 

S2... JVT IMAGE DATA 

29... REVERSE QUANTUM CIRCUIT 

30... REVERSE RECTANGULAR CONVERSION CIRCUIT 
44... SELECTIVE CIRCUIT 
32... DEBLOCK FILTER 



DIF:||# 



33... MEMORY 

42... MOTION PREDICTION/COMPENSATION CIRCUIT 

41... INTRANET PREDICTION CIRCUIT 

S11... MPEG IMAGE DATA 

51... MPEG2 ENCODER CIRCUIT 

53... ACTIVITY CALCULATING CIRCUIT 

52... PICTURE TYPE BUFFER 

Qm... QUANTUM SCALE 

N act... ACTIVITY 

QP... QUANTIZATION PARAMETER 
MV... MOTION VECTOR 
PI... REDICTED IMAGE DATA 
DIF... DIFFERENCE 



(57) Abstract: From an MPEG image 
data (Sll), an MPEG2 encoder circuit 
(51) extracts a quantum scale (Qm) of 
each macro block (MB) which has been 
used for quantization of the MPG2 
in the encoding process. An activity 
calculating circuit (53) calculates an 
activity (Nact), based on the quantum 
scale (Qm). A rate control circuit (54) 
calculates a quantization parameter 
(QP) for each macro block (MB), based 
on the activity (Nact). 
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^fb^?*— *QP«r£tffiU -ttSr*^bHIj^26^t±l^« 0 
[0056] -fVh5^$IJ|I!i&41 fcL*5V ^T^h^PJ Wt^, ^SOHIfe^— ^PlirH 

^DIF^^^IUJ^44^m^$tt6o 



WO 2005/086492 



16 



PCT/JP2005/003151 



[0057] mwmm^K mmr-^s23t, mumm^hAtfvt^mm^- 
mz., w.3t^mm25frK m^—?s24KMWt^4^%k j t?jj^—^'U 

th&m^k\B\^26\cm£)1rZ> 0 

mmm^^9^-^QPK^xm^n^m^^-/^m\m^—^ 
s25^*^bbTM^^s26^£!cu ~n&Bjmw^ikm$&27$o£Tfmm 

\YAJvm^—$^v7T2%\zjfam^o 

[0058] W_hIftKUhJ;5^ m^ri\MW.2X^ MPEG2m-^0S&51-em^^fclij# 
^^n^nvy^^*^^-?^— ^QP ( A^-fb^^— /v) £r$:S-r3o 

—^Qp^m^it^—^Qr^^m^K^^^m^K^^x.mpFGn^it 

[0059] *fc, ^^biSg2^J;tL^\ _hj£UU;5^ T^^tf^|fffi[H]S&53^:fel^-C 
, _LiB5£(3), (4)(^i~J;5(J:fi:^b^— /VQm(i), Qm(i+l)2rS^i^f[^ 
^-/VQa_t(i), Qa_b(i)^t£J&U ^SrS^*^bHI^26-efflV>5*^>fb^ 



WO 2005/086492 



17 



PCT/JP2005/003151 



m^jvTw^tK^^xmm^otz.\), MPKGn^txm^^titcmm^M 
[0060] mzmmmm 

(Dm2^irT^^\fT^Wm\Mi^53(D^m^mir^fc^(Dyti— hX& 
WT, a7^i-JVT|lff^^S2rtcD^in^ci^MBj(i) ) MBj (t+ 1) ©7 
^5/^°ST31: 

MBm (i) (Z)ff{^-;VQm (i) i:, v^n7"ny^MBm (i+ 1) C0ft^b^^~/V 
Qm(i+l)^^A^-r^o 

t~LX^ fi^ft^r— /VQm(i), Qm(i+l)^A7JbT, S^b^-/VQa (i) 

[0061] [ifcll] 

Qa(i)=f1 (Qm(i), Qm(i + 1)) 

...(11) 



[0062] ^fc, T^-Ylf^^m0{^53«, TfB^(12) I«:f2()<7)3li&± 



WO 2005/086492 



18 



PCT/JP2005/003151 



LT, fi^ffr*^— /VQm(i), Qm(i+l)^Lt, fi^b^— /VQa(i+l)^ 
[0063] mW 

Qa(i + 1)=f2(Qm(i), Qm(i + 1)) 

* • • ^ *T i2 ^ 

[0064] H«fcfl(),f2() ^UTtt.-W^rf.^U^O), (4)™«©fc<&#JBV^*L 
<5 0 

[0065] ^5/7°ST32: 

T^^t^^miSI^53{i, ^n^ny^MBj (i) , MBj (i+ 1) ^JRi~57>f— /V 

KFI_J rtC^tO^o^- ^(£>i J HbX>Jr— /VQa (i) , Qa (i+ 1) (D^p^jtave 

Qa2rTfE5£ ( 1 3) SriacDL m*T5„ 
[0066] [#[13] 

aveQa= (1 /N) £Qa(i) 

...(13) 

[0067] ^^ST33: 

T^^t^#miHl{^53^, TfB5£(14) ^^"£5^ ^^°ST31-C#tiiL 

fci^fk*^— /VQa(i) ^5/7 0 ST32-e^mUfc 5 F^iiaveQa-e^bTT^ 

TVtf^Nact (i) SrDE l±li-6o 
[0068] [f&14] 

Nact (i ) = Qa (i ) /aveQa 

...(14) 

[0069] T^^ftf^^ffi[IlE§53^ T!E5£(15) lC^kir£ylC s X^y7°ST41^W 

ffiUfcS^Hte*^— /VQa (i+ 1) £\ ^5/^ST32^ffibfc^^{ftaveQa^|^ 



WO 2005/086492 



19 



PCT/JP2005/003151 



L>XT?T^TjNact (i + 1 ) lti~f-& 0 
[0070] [Hcl5] 

Nact (i + 1 ) = Qa (i + 1 ) /aveQa 

...(15) 

[0071] ^7^/:/ST34: 

act a+ 1) &u—hmi®m$&54icm JjirZ> 0 
[0072] ^ii^tiaotfe, mii^jfe^i!i^#^^im^#^tt^o 
[0073] ^mm^±mvtcmmnmKmRm^n^\ 

m*.t£. ±^tcmmnmxn, m^ikmm2\z.m^x, jvt^t^-zvk^ 

/VQaW^fgaveQa^ffiU ^tL^^^T^^lf^Nact^^i-§ 0 

[0074] w^-^^^m-s^^^^m *jmx&% 0 



WO 2005/086492 



20 



PCT/JP2005/003151 



m^mm 

[l] |gi<D*^;*^-/^iii<D*^^ 

ft^ii2t-tB«(7)^-^^ ; a^go 

fc2ocD^n^^— ^MBm(i) , MBm(i+l)#\ ^ti^rthmt^lCOA^t^ 
-/VQm(i) , Qm(i+ 1) ^*^ff]fB^lcD*^b^ff^^fc^(D-efe§#^, 

ffffB*^t:^-/v^^«, 

fi|iBJil^ft^b^-/VQm(i), Qm(i + l)(Z)I^S(^ ffrfB^n^^-^ 

MBm (o &mmw2<Dmm-%k%m v ^ mm^2<Dm^t^— /vq (o ftr 

fE^n^^r — ^MBm (i+ 1) ^BilfB||2(Di^bi-S^^ffl V ^ff)fB^2(D»^- 



WO 2005/086492 



21 



PCT/JP2005/003151 



^-/VQ(i)£^MfB:/t^^-^MBm(i) ^ffffBjfl2(D:i:^«U itufB 
H2(^a^t:^— /VQ (i+ 1) ^M^Wit^WPf— ^MBm(i+ 1) ^tffsB|l2CO 

f-^MBm (i) ^rBiffSll2(Dfi^kbT#fc^n5/^T f — ^MBjt (i) te^Kmrffefo 
§^107^- /VKt 2 — ttflB^n^^-T 2 — ^MBm(i+ 1) «fB^2(DM^-^L 

[6] ffrfBW^^^^tirfB2o(D^n5/^'7 ;f — ^MBm(i), MBm(i+l)^fitLt 

:7>f— /VFf^tetlSl^l^ Mmy^yff— ^MBm(i), MBm(i+l)^ffrfB 
^2(D*^bb-C^tl,^#^n^^^-^MBj (i) , MBj (i+ 1) &mKffif$£ti 

[7] mUm^it^—/V±^m^ Bi)fB01^*^^^-/VQm(i) ) Qm(i+1) 

[8] fffflE*^^^— /V£^J£te\ ff|fB||l(D*^k^-7VQm(i) , Qm(i+ 1) 

[9] Htf|B*^^^-/V^^», (Qm(i) +Qm(i+l) + l)/2^IfUi? 

^^-/vQa^#mi-StiifBM#:^S^, ffrfB*^b^-/vQa^#^i-s 



WO 2005/086492 



22 



PCT/JP2005/003151 



[10] me&FHte*— fr&ss&mi^ mm^Dm&zfn-y^^f^mrr^^ 

— /VQa<D±pi£j{iIave^# EiiU 

[12] ftpf^-^^io^^b^^-e^^bLT^^^, fffiE^-^fb^^reSg 
[13] Jgi^i^^-zi^ifli^A^W 

mmT^?\m2<Dm^ik&Mi-T^?®immm'?&<>x, 



WO 2005/086492 



23 



PCT/JP2005/003151 



WO 2005/086492 



[01] 



1/10 

FIG. 1 



PCT/JP2005/003151 




WO 2005/086492 

[02] 



2/10 



PCT/JP2005/003151 




^5 a(r 



WO 2005/086492 PCT/JP2005/003151 

3/10 



[03] 



"71/ — A 



^ — ^ 



16 



16 



WJSSS/SJSSJ>A?SSSS//S///A 



VZZZZ2ZZ2ZZZZZZ2ZZZ22ZZZ. 



V 



zgzzzzzzzszz&zazszzaz. 



16 



-> 



y////////////^ 



A 



FIG. 3A 



FIG. 3B 



WO 2005/086492 

[05] 



5/10 



PCT/JP2005/003151 




WO 2005/086492 

[06] 



6/10 



PCT/JP2005/003151 



CD 

d 




WO 2005/086492 
[07] 



7/10 



PCT/JP2005/003151 













• • • 


iff 

S3 


CD + 











CO 

> — * 











E 

2 ~ 


E- 


* • • 


co + 
5 o 



o 

Q 

iv 



E 
o 



E 
o 



E 

CQ 
2 



E 
o 



E 

CQ 
2 



DO 



CD 
2 



WO 2005/086492 



[08] 



PCT/JP2005/003151 



8/10 



FIG. 8 



ST11 



A/ 



Qa_t(i)=ft(Qm(i), Qm(i + D) 
Qa b(i)=fb(Qm(i). Qm(i + D) 



ST12' 



^ aveQa t=(1/N) 5>a_t(i) 



aveQa_b= ( 1 /N) XQa_b(i) 



ST13 



A> 



Nact__t(i) =Qa t(i)/aveQa t 

Nact_b(i) =Qa_bO)/aveQa b 



ST14 



/V 



7£-r*f if "r-fNact t(I), Nact b 



WO 2005/086492 

[09] 



9/10 



PCT/JP2005/003151 



FIG. 9 



CEED 



ST21 



A/ 



ST22' 



Nact^tti 



ST23 



Nact^ttlC, *^ft/^— *QP 



ST24' 



WO 2005/086492 



PCT/JP2005/003151 



10/10 

[010] 

FIG. 1 0 



ST31 



A 



( g± ) 



Qa(i)=f1 (Qm{i), Qm(i + D) Q 
a(i + 1)=f2(Qm(i), Qm(i + D) 



ST32 




ST33 



Ay 



Nact(i)=Qa (i)/aveQa 

Nact (i + 1 ) = Qa (i + 1 ) /aveQa 



ST34 



T^T--ft*T 1 H'Nact(i), Nact(i+1) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/003151 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H04N7/26 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04N7/24-7/68 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



X 
A 



X 
A 



JP 8-251587 A (Kokusai Denshin Denwa Co., Ltd. 
(KDD) ) , 

27 September, 1996 (27.09.96), 
Par. Nos. [0039] to [0046]; Fig. 4 

6 US 5657015 A 

JP 2003-37843 A (Sony Corp.), 

07 February, 2003 (07.02.03), 
Full text; all drawings 

& US 2003/0067979 Al 

JP 2002-44668 A (Sony Corp.), 

08 February, 2002 (08.02.02), 
Full text; all drawings 
(Family: none) 



1-3, 11-13 
4-10 



1-3, 11-13 
4-10 



1-3, 11-13 
4-10 



I x I Further documents are hsted in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: " f" 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 

priority date claimed "&" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
16 March, 2005 (16.03.05) 


Date of mailing of the international search report 
05 April, 2005 (05.04.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/003151 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



JP 8-111870 A (Kokusai Denshin Denwa Co., Ltd. 
(KDD) ) , 

30 April, 1996 (30.04.96), 
Full text; all drawings 
(Family: none) 

JP 2001-186517 A (NEC Corp.), 
06 July, 2001 (06.07.01), 
Full text; all drawings 
& US 2001/0006562 Al 

JP 2003-244706 A (NEC Corp.), 
29 August, 2003 (29.08.03), 
Full text; all drawings 
(Family: none) 

JP 8-84339 A (Matsushita Electric Industrial 
Co. , Ltd. ) , 

26 March, 1996 (26.03.96), 
Full text; all drawings 

& EP 687112 A2 & US 6005623 A 

JP 7-107461 A (Sharp Corp.), 

21 April, 1995 (21.04.95), 

Full text; all drawings 
(Family: none) 



1,2, 11-13 
3-10 



1-13 



1-13 



1-13 



1-13 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



BflSEMNHT 



mmmm^-^r pct/j p 2 0 0 5/0 0 3 1 5 1 



A. 3893©JR-*-5#SF0>#« (HUMMWMB (IPC) ) 
Int. C 1 . 7 H04N - 7/2 6 



Int. CI. 7 H04N 7/24-7/68 



e^S^Sf^^fg 1922-199 

B^m-temMmmM&n 1971-2005^ 

B&m&mmmmm-tem 1994-2005^ 

■ B*mmmmm&m.-&m 1995-2005^ 



BR9J3ti?ffiffl Ufctt-^T*— ^"<—^ xo>«8s BBtHiffiJB UfcJBJS) 



c. 



jj g =f y — * 



J P. 8-251587 A (BRHBft «BS«c5^tfc) 
1996. 09. 2 7, 0 0 3 9-0 04 6M, 0 4 
& US 5657015 A 



JP 2003-37843 A (V #fc5&£?%fc) 

2003. 02. 07, <£X 

& US 2003/0067979 Al 



x 



X 



A 



I- 3, 

II- 13 

4-10 

I- 3, 

II- 13 

4-10 



B5gL-< W:flfe<iDWBa*3a*Sr*A-t-5fc«>l-9l^i-t-S 
roj PSfisB*, ftffl, S^m-ffR-TSSrtt 

rpj Hutu® autre, t ft s mm 



±©5rmtco> at-tCioTl BjT-&5».-^B:(r 
J; o rJi^NSas ft v " # x. 6> tt s % © 
r&j |-/<fv h7r5S — Afife 



16. 03. 2005 



05.042005 



r*mwht (i sa/j p) 

IS5{M#-f - 100 — 8915 



5 P 



3 2 4 1 



HEW («IIR©fcSflm) 



# 03-3581-1101 3 5 8 1 



tSPCT/ISA/2 10 (|?2-<— v>) (2004^1^) 





Hl^tBliB#^- PCT/JP200 5/0 0 3 1 5 1 


c OR*) • 








^rry — * 




Mi" 5 


X 


JP 2002-44668 A (V — — tt5%£tf±) 
2002. 02. 08, <£X <£H| (^T^y— fcU) 


I- 3, 

II- 13 


A 






4—10 


X 


jp 8-111870 a mmmmmmm^m 

1996. 04. 30, ±X, &m (7r^y^L) 


1, 2) 
11-13 


A 






3-10 


A 


JP 2001-186517 A ( 0 ^m^t^^tt) 

2001. 07. 06, ^X ^HI 

& US 2001/0006562 Al 


1-13 


A 


JP 2003-244706 A ( 0 ^mtC^ci^tt) 
2003. 08. 29, ^X (77 5^*U 


1-13 


A 


JP 8-84339 A (feTt^l«^?±) 
1996. 03. 26, :£X ^HI 

& EP 687112 A2 & US 6005623 A 


1-13 


A 


JP 7-107461 A (v"-t— ^ffi^^m 
1995. 04. 21, ^X (7r^^L) 


1-13 



fSPCT/l SA/2 1 0 (M2<<—i?<Dm%) (2 0 04^1^) 



